Abstract
Introduction
International trade has become one of the key drivers of economic growth in many countries.
In the case of Ghana, the contribution of international trade to economic growth has increased since the early 1980s. This is attributable to the country's attainment of democracy in 1957, and the establishment of the World Trade Organisation (WTO). Estimates from the World Bank (2015) show that the share of international trade to economic growth has increased from 6.4% in 1980 to 88.6% in 2015. They also show that the increased contribution of foreign trade is driven by the increase in imports, which implies an increase in the country's trade deficit.
Over the period from 1980 to 2015, the share of imports to economic growth has increased from 9.2% in 1980 to 47.9% in 2015, and this has been higher than the contribution of exports over the years. Alam and Ahmed (2010) defined imports as an excess of domestic consumption over domestic supply. Theoretically, when imports are greater than exports it is an indication that a country does not benefit from trade. This is because the demand for both imports and exports explains the country's terms of trade, balance of payments and current account balance. In literature, there are conflicting views regarding the importance of imports for a country. According to Chani et al., (2011) , the first view opposes free trade policies, arguing that high import demand may have a negative impact on a country's balance of payments. Furthermore, the proponents of this view advocate for import substitution and fair trade, because they believe that free trade may be harmful to economic development, especially in developing countries (Chani et al., 2011) . On the other hand, the proponents of the second view argue that free trade encourages competition and leads to economic efficiency (Langenfeld and Nieberding, 2015) . In light of this, the main aim of this paper is to examine the key determinants of both aggregate and disaggregated import demand in Ghana. A number of studies have estimated the import demand function. However, most of these studies estimated the aggregate import demand model. To our knowledge, there is no study that has extensively investigated the disaggregated import demand function in Ghana.
The rest of the paper is organised as follows: Section 2 provides theoretical and empirical literature on import demand. Section 3 presents the model specifications and the econometric methodology used in the study. Empirical results are presented in section 4. Lastly, section 5 concludes the paper.
Literature Review
In literature, the major theories explaining the import demand function include the imperfect substitution theory, Keynesian theory, neo-classical theory, monetarist theory, and production theory. The four theories emphasise the importance of income, price and exchange rates in the determination of trade (Hong, 1999) . Numerous empirical studies have been carried out in an attempt to empirically examine the determinants of import demand in both developing and developed countries. Abbott and Seddighi (1996) examined the long-run effects of macroeconomic components on aggregate import demand for the United Kingdom, using the Johansen multivariate co-integration approach on annual data covering the period from 1972 to 1990. The estimated model included consumer spending, government spending, investment spending, exports of goods and services and relative import prices as explanatory variables.
The results suggested that all the explanatory variables are significant determinants of import demand. Furthermore, the results revealed that the level of importance of the different components of income differs, and private expenditure appeared to be the most significant factor. Sinha and Sinha (2000) carried out a similar study for Greece using the Johansen's cointegration method and a time series data covering the period from 1951 to 1992. The estimated model included relative import price and income as independent variables. The results showed that aggregate import demand is highly income-elastic and price-inelastic. Masih and Masih (2000) used the Johansen's multivariate co-integration procedure and quarterly time series data for the period from 1974:1 to 1989:2 to re-assess long-run elasticities of Japanese import demand. The study expressed import demand as a function of relative import price and real income. The results showed that there is a long-run relationship between import demand and the estimated explanatory variables, and thus they have a long-run equilibrium relationship. The study concluded that, in the long run both relative import price and income have a significant impact on import demand and are major determinants of import demand. Chinn (2003) tested the existence of a relationship between import demand and its determinants for the United States of America over the period from 1975 to 2001. The study used the Johansen's co-integration approach, and the results showed that exchange rates and real income have no significant impact on import demand.
Using the bounds test approach, Bahamani and Kara (2003) estimated the import demand function for nine industrial countries that is Australia, Austria, Canada, France, Germany, Denmark, Italy, Japan and the USA. The study covered the period from 1973Q1 to 1998Q2. It was found that in the long run, income has a significant influence on import demand, but has no influence in the short run. Tsionas and Christopoulos (2004) estimated the import demand function for France, Italy, the Netherlands, the UK, and the US for the period from 1960 to 1999 using Ordinary Least Squares and Johansen's co-integration approach. They specified import demand as a function of relative import price and income, and the results confirmed significant effects of relative prices and incomes, and short-run effects from temporary shocks. Arize and Osang (2007) studied the determinants of import demand, focusing on the impact of foreign exchange reserves in Latin America. They applied the Johansen's co-integration approach using on a quarterly data covering the period from 1973Q2 to 1999Q1. The estimated model included foreign exchange reserves, income and relative prices index as potential determinants. The findings showed that the three variables have a significant impact on import demand. Also, it was found that the foreign exchange reserve is the least significant determinant when compared to income and relative prices index. Alexiou (2010) examined the effects of government expenditure on import demand for Greece using the bounds test during period 1970-2007. The results suggest that public expenditure has a positive effect on import demand. Jiranyakul (2013) studied the impact of real exchange rate uncertainty on import demand of Thailand using the bounds test over the period July 1997 to December 2011. In the estimated model real income and real exchange uncertainty was also used as an explanatory variable. The results showed that both income and exchange rate uncertainty have an impact on import demand. It was found that the exchange rate uncertainty has a negative effect on Thailand's imports.
In 2015, Baek studied Korea's import demand behaviour using the bounds test over the period from 1989Q1 to 2014Q2. The results confirmed a long-run relationship between imports and income, and relative prices. Also, income was found to be the most influential factor for Korea's imports in the short run and in the long run, while prices only have a significant impact in the short run.
Estimation Techniques and Empirical Analysis

3.1.Model Specification
In modelling the import demand function for Ghana, the study follows the imperfect substitution, Neo-classical, and Keynesian theories. In line with the traditional import demand model, these theories suggest that national income and relative import price have a significant influence on a country's import demand. The traditional import demand model is specified as:
AIMDt =f (Yt, RPt)………………………………………………………………………….. (1) Where AIMD is the import demand variable, Y is the aggregate income variable and RP is the relative import price. Recent literature has used a reformed model that includes additional explanatory variables into the traditional model (see, among others: Anaman et al., 2001; Modeste, 2011; Omoke, 2012) . The additional variables include exports of goods and services, investment spending, government spending, consumer spending and a dummy variable for trade liberalisation policy.
In this paper, both the aggregated and disaggregated import demand functions are estimated.
According to McAleese (1970) , the main issue with estimating only the aggregated import demand function is that it can result in "aggregation bias", as the different import groups may respond differently to the changes in certain variables. The disaggregated import demand model takes three forms, that is, the import demand for consumer goods (Model 2), import demand for intermediate goods (Model 3), and import demand for capital goods (Model 4).
Following Modeste (2011 ), Yahia (2015 , Dutt and Ahmend (2004) , Anaman et al. (2001) among others, the modified models are specified as follows:
Model 1: Aggregate Import Demand for Goods and Services
AIMD = f (GNI INV EX RP GE CE TL)………………………………………………….. (2)
Model 2: Import Demand for Consumer Goods and Services
IMDCON=f (GNI INV EX RP GE CE TL)……………………………..…………………. (3)
Model 3: Import Demand for Intermediate Goods and Services
IMDINT=f (GNI INV EX RP GE CE TL)…….…………..……………………………….. (4)
Model 4: Import Demand for Capital Goods and Services
IMDCP=f (GNI INV EX RP GE CE TL)…………………………………………………... (5)
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The econometric form of the model is expressed in a log form as: (10) where AIMD is the aggregate import demand, IMDCON is the import demand for consumer goods, IMDINT is the import demand for intermediate goods, IMDCP is the import demand for capital goods, GNI is gross national income (growth rate), INV is the investment expenditure, EX is the exports of goods and services, RP is the relative import price, CE is the consumer spending, GE is government spending, TL represents the dummy for trade liberalisation policy, L is the natural log and εt is the white noise error term.
3.2.Estimation Techniques
Unit root testing
To empirically examine the determinants of import demand in Ghana, the study employs the autoregressive distributed lag (ARDL) bounds testing approach. Although the ARDL approach does not require pretesting of the series for stationarity, it is important to carry out unit root tests before applying ARDL in order to reduce the possibility of producing spurious results.
Furthermore, determining the order of integration for the tested variables is necessary in order to ensure that that none of the variables are integrated of I (2) or more (Onuonga, 2014) . In this study, the Dickey Fuller Generalised Square (DF-GLS) test, Phillips-Parron test and the Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) test are used to test for stationarity.
The Autoregressive Distributed Lag Bounds Testing Approach
The ARDL method was developed by Pesaran and Pesaran (1997) . The method is error correction-based and has numerous econometric advantages over the other commonly used cointegration methods, such as the Engle and Granger (1978) two-staged method and the Johansen and Juselius (1990) method. The advantages of the ARDL method are that, firstly; it does not require that all the series be integrated of the same order. Secondly; it can be applied in small sample data sets and on variables with different optimal lags. Thirdly, it can be applied regardless of whether the regressors are integration of I (0), I (1) or equally integrated, as long as they are not integrated of I (2) or more (Pesaran, et.al, 2001 ). Lastly, the Error Correction Model (ECM) can be derived from the ARDL model through a simple linear transformation, which integrates short-run adjustments with long-run equilibrium without losing long-run information (Nkoro and Uko, 2016) . Following the ARDL approach to co-integration, Models 1-4 can be expressed as follows: where: ∆ is the first difference, L is the logarithm, i is the number of lags, ut is the white noise error term, β0 is a constant, α1-α8 are the coefficients of the long-run ARDL model, β1 -β 8, are
short-run coefficients .
The first step of testing the null hypothesis of no co-integration against the alternative hypothesis of co-integration is to compute the F-statistics for each of the four models using the ordinary least squares (OLS) method. In computing the F-statistics, the estimated null hypothesis is of no co-integration against the alternative hypothesis of co-integration. Pesaran and Pesaran (1997) and Pesaran et al. (2001) provide lower and higher critical bounds against which the achieved F-statistics are assessed. With the lower critical bound, the assumption is that all the tested variables are integrated of I(0), while the upper critical bound assumes that all the variables are integrated of I(1) (Pesaran, 2001) . If the computed F-statistics is less than the lower critical bound, an inference can be made that the variables are not co-integrated and the null hypothesis of no co-integration cannot be rejected. If the F-statistics lies between the lower and upper critical bounds, the test is inconclusive and no inference can be made. If the F-statistics lie above the upper critical bound, it can be concluded that the variables are cointegrated and the null hypothesis of no co-integration can be rejected. If the tested variables are co-integrated, the study proceeds to estimate the long-run and short-run coefficients using the ARDL methods. The ECM of the models in this study are specified as: 
. (18)
Where ECM is the error correction term and  1 is the coefficient of the error correction term.
Data Sources
The study employs annual time series for the period 1985-2015. The data for aggregate import demand, total national income, investment spending, government spending, consumer spending, and exports of goods and services is sourced from United Nations Conference on
Trade and Development (UNCTAD) database (UNCTAD, 2015) . The data on import demand for consumer goods, intermediate goods and capital goods is sourced from Quantec easy data (Quantec, 2015) and the World Bank (2015).
Empirical results
Unit root
The results from the Dickey Fuller Generalised Square (DF-GLS), Phillips-Parron and the Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) tests are presented in Table 1 .
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Co-integration
Before performing the ARDL bounds test, the existence of a long-run co-integration between the import demand variables and the explanatory variables is tested using the ordinary least squares (OLS). This is used to test the hypothesis of no co-integration against the alternative hypothesis by computing the F-statistics for each of the four models. The computed F-test is then assessed against the two asymptotic critical values bounds provided in Pesaran (2001) .
The co-integration results for the four models are reported in Table 2 . The results presented in Table 2 confirm that there is co-integration between the import demand and its determinants in Models 1-4. The F-statistics for the four models are 4. 44, 3.44, 4.37and 3.63, respectively. Having established that the import demand variable and its determinants are co-integrated, the next step is to estimate the long-run and short-run relationships between import demand and its determinants using the appropriate lag length. The lag length for Model 1 is selected through the Akaike Information Criterion, while the lag length for Models 2-4 is selected through own selection. The appropriate lag length for Models 1-4 are ARDL(1,1,1,1,1,1,0,0), ARDL(1,1,0,0,0,1,0,1), ARDL(1,01,1,0,0,0,1) and ARDL(2,2,0,2,2,0,0,0), respectively.
Long-Run and Short-Run Results
The long-run and short-run results for the Models1-4 are presented in Table 3 . that a 1% increase in LEX and LCE leads to a 1.04% and 0.99% increase in aggregate import demand respectively, in the long run, while a 1% increase in LGE, LRP and TL leads to a 0.74%, 1.39% and 0.43% decrease in aggregate import demand, respectively. The short-run results are presented in Panel B, and they suggest that LEX, LINV and LCE are positive shortrun determinants of aggregate import demand, while LRP and TL are negative short-run determinants. The short-run coefficients confirm that a 1% increase in LEX, LINV and LCE result in a 0.63%, 0.23% and 1.75% increase in aggregate import demand, but a 1% increase in LRP and TL leads to a 0.41% and 0.16% decrease in aggregate import demand, respectively.
Gross national income (GNI) is found to have no significant effect on aggregate import demand, both in the long run and short run. The coefficients of the long-run and short-run determinants are significant at either 1% or 5%. The negative effect of LGE and TL are not as theoretically expected, but are supported in previous studies such as by .
The results for Model 2 confirm that import demand for consumer goods is determined by consumer spending (LCE), exports of goods and services (LEX) and gross national income (GNI). The long-run and short-run coefficients show that LCE, LEX and GNI are positive determinants of import demand for consumer goods. The long-run results presented in Panel A of the same table suggest that a 1% increase in LCE, LEX and GNI result in a 1.65%, 0.99% and 0.39% increase in import demand for consumer goods, respectively. As presented in Panel B, the short-run coefficients suggest that a 1% increase in these variables leads to a 1.86%, 0.63% and 0.09% increase in import demand for consumer goods, respectively. The coefficients of these variables are statistically significant at either 1%, 5% or 10%. The coefficient signs of these variables are as theoretically expected and in line with the findings by Dutta and Ahmed (2004) , Gunçavdi and Ulengin (2012) Across all the four models, the coefficients of the error correction terms are negative and statistically significant at 1% or 5% level. This confirms a co-integration between import demand and its determinants in each model.
Overall, the results suggest that exports of goods and services are positive long-run and shortrun determinants of import demand in Models 1, 2 and 4, while they are only negative longrun determinants in Model 3. It is also found that consumer spending is a positive long-run and short-run determinant of import demand in Models 1-3. Relative import price is found to have a long-run and short-run effect only in Model 1, and have no effect in the rest of the models. The CUSUM and CUSUMSQ results indicate that the estimated models are stable.
Conclusion
This study has examined the determinants of aggregate and disaggregated import demand functions in Ghana for the period from 1985 to 2015, using the autoregressive distributed lag (ARDL) approach. In the aggregated model (Model 1), aggregate import demand was the dependant variable while in the disaggregated models, major components of aggregate import demand were dependent variables. This includes import demand for consumer goods (Model The investment spending in the previous period was found to be a positive determinant of import demand for capital goods, but only in the short run.
In sum, the empirical results for Models 1-4 generally emphasise the importance of gross national income, government spending, consumer spending and exports of goods and services either in the long run or in the short run. These variables can be used as policy indicators to predict import demand to manage import demand in different import categories in Ghana.
